*£ST AVAILABLE COPY 



Com* Cob«tckn« 


OHMCAHME 


(..) 959878 


M306PETEH H5I 






K ABTOPCKOMY CBHAETEUbCTBY 






-. i 
(Si ) Ao«oj!hhtmuho* k bbt. CMA-iy - 






(22)3ansjieno 05.03.81 (21) 3256044/25-27 

• 


(51 )M. Kji' 




c npKCotANKetMe* ii«tiN M - 


D 21 0 41/02 








ecer 


(23)l1pifopitreT - 






OnyojNxoBano 23J09.8^ Bo/mctcri. /» 35 


(53)yflK 621.774. 


ft fffplfna) 




.72 (088.8) 







(72) Aitopw JL C. ^pkob, A. A* lepntmeB, M. H. IbttnueBCicHH, B. A. Piccjjddocob 

HSOCpmxM* H P. H. KyWDCH 



(71) 3aftBMT?Afc 



(54) MIICTPyMEHT JUW XOJIOilHOft PA3JIATO TPYB 



1 

Hj ogpeie me othochtc* k MewuiooAptOotKC, 
npBAxasHBwxo jxn* oopaOonex orsepcndl a Tpy- 
6u ii moxtt fern xcnonuOBtM npa okojto- 
Tejnjtoi o6pa6once p ppmap weacw oTBepcnrA 
ipyff am nmponRCBMo- x raetmmux Aim* 
net moioaom flc<}>opMaam>HHore nporxnotnu 
CsopuoBiiou) • 

tbaecTex KHcrpyMeHi aim puora Tpyfl, co- 
ABpaauzxft crynexwyw onpaatcy c ttanpecco- 

BBKHMMH m KM flftfropK Hpy milHM K KOIttWMH, 

ptcraica. a citmcax onpaaxx - ptAxamwe 
ormepcnu, in Topqax xonea - pajnunuaie 
ram, cooGntaioixtKeex c oTxepcnuiMX oapaaicx. 
HacTpyMtHT cnaoxeH chctcmox nojxrm pa&wex 

MX XtHSJIbl II]. 

HjDjumrenhnoH cm&3kom *<cxcny noBepxHomio 
TpyCu h pa6oqMMN iconmaMH njra pa6oTC xro 

rO RHCTpyMC HTB BBJIXeTCfl lUpOBOH cjtoh v o6- 
pt3yiOtIDtHC* B pC3y7T*T3TC HETpCBJ pafiO^KM 

xxaxoctm b nonocTH BucrpyMetrra no tcmh©- 
paiypw iopoo6paK>BaHM» ( oh pa6oraer tojtmco 
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mo npeABapHienbRO HarperoMy no TCMnepaiypbi 
ropjnerp A£4K>pMxpoBaHXH Meranna xpyou. 
HcflocTsmcoM^ woro HHCTpyMCHn jnuweTC* 

TO, TOO AUS BOATOTOBKH K paOOTC OH tpeoy- 
CT StpWKH p«609CH BCHAKOCTMO nOHOCTH H 

3 opeAMpxrenbHoA pawm 3axoAHoro kohab 
Tpy6bL Hi BMxone X3 TpyoH nocnc oicoma- 
khx npoqccca paaoavi HHcrpyMcmr HarpeBaeToi 
AO TeMnepatypM buqm napoo6pax>BaHJw paffc> 
left xhakoctx, too BbouBarr onpeucjieHHiac 

10 HeygoGcTB* npx ^KauiyiTauHX. Tohhoct* o6pa- 

COTXH ompCTXfl TaXHM HHCTpyMC HTOM HCBM- 

ooicax. 

UfiJtt KJOCpCTCHHJI - nOBMUICHHC KHICCTBa 

oCpa6oncH# 

15 nocTaBJteHHax uem» AocTHracTCn tcm, too h> 
bccthmh HHCtpyMCHT, concpBcamHH nonyw on- 
paBKy c HacaxcKHbiMH hb Mce nc(t>opMHpyx> 

1UXMH 3nCMCHTBMH, B CTCHKaX KOTOpOM BSinOJK 

w hchz4 paAHajiMffcte oTBcpcnw, a Ha Topuax 
ne$opMH pyioiuH x 3JieMeHToa v oSpamcmibnc ohhm 
k npyroMy, - panHamHbie na3w, a TaKxee mo- 
totohk pa&reH xchakoctm onu noaaw ec B 

06pa30B8HHMe OTBtpCTMUMH H HSIBMH Kainnbl, 
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CHaftxeH cmo HTHposa in rw m b pacto^KC onpaB- 

KH C B03MO*HOCn»IO OCCBOrO ncpCMtWCHHJI HO 

jiwm uitokom c nopuiHeM, Ka Hapy^iCHOM no- 
BcpxHociH Koroporo BMnojmeHa KonbucBaJi npo- 
rowa, coejiHHCHHaji c nonocTwo nnoKa n c 

OAHHM H3 paAHailbHbfX OTBCpCTHM OnpaBKH, 8 

nonocrt urroKa cocuHHCHa c hciowhkom pa6o- 

ntH WAKOCTH, B KatCCTBC KOTODOH HCn0JIb3O 

• Bana cMa3MBaiomaa xoifljcocTv 



ro cnon - 1000 1100 mkm. FlpH iiBHace- 

HMK KHCTpyMCHTa BMM3 npH nOUXOflC K BCpX- 

HCNfy Topuy aaroTOBKH 5 b unoK nocTynaci 

CMa30«liaH XOUUCOCTb (M3CJ10 HHnyCTpHaJlLHOC 

20-30). KOTopaH HanpaBnKCTOi nepe3 paflHanv 
Kbit OTBcpcnw b onpaBKC k paanajifcHbiM na- 
3aM Ha topuax ncpBoro flc^opMHpyiomcro 
3neMeHTa. FlpH nocncAywmcM othhcchmh HHcrpy- 

MCHTa BHH3, IUTOK ncpCMClUaCTCJI BBCpX H 



lb oenrexe noicajaH o6uow bkh npennarac 10 nocnenoBaTeraHO pacnppen«ei cMaaowyw *Hft 

n^ffmnMnnvmillMM DJieMCHTaM* IlDH OO 



Moro HHCTpyMCHTa, pa3pC3, 
. HHCTpyMCKT conep^cKT KopnyoonpaBKy 1, no 
och onpaBKH BunaiHCHo inunampinccKOC ot- 
BcpcrHc c pa3Mcmcmn>iM b hcm nonsipwarM 

3HCMCHTOM - nOJIMM UITOKOM 2 C nopiUHCM, 

BbmonHcitHbiM aaomio co iiitokom. Ha nopm- 
ne BMnoniiCHa KonmeBa* npoTo«aca a, cocnH- 
neiniaa c nonociwo ^ mroKa. B CTenxax 01V 
paBKM npcflycMOTpeHM pajnianMiMe OTBcpcnw 



KOCT1> K AC^pMHpyiOUlMM 3JieMCHtaM« IlpH o6- 

pamoM xonc HHcrpyMCHxa iittok B03Bpamaetc* 

B HHTKHCC HCXOflHOe nOJlOHCCHHe, aeTajib H3Bn^ 

xaeTCfl H3 onopHoro craKaHa m OKxn noBTopa- 

15 CTC«. 

3KOHOMmCCKHMT 3<t>4*KT OT HCnOJIMOBMlHJl 

npennaraeMoro HHcrpyMeKTa npn M3roTOBJicHHH 
KOMruicKTa AeraJieH na annapat cocraBJWCT 

50 TblC pyfi. 38 CTOT yMCHMUCWW npioiycKOB 



am* noraona CMaacmofi hgukoc™ k naaaw „ np« OKomaT«iM.oft o6pa6orKe h aaMem-i one- 

. o ^ mrrnm-n nTMOCTM Ma nCcboOMaUHOH- 



5 na Topoax nje<J>opMHpyioiuHx 3ncMCHTOB 3. 
UItok, ycTanoBncHHbril c bo3mo»hoctmo bo> 
Bpamo-nocTynaTCJibHoro jchocchjw b nonocra 

onpaBKH OTHOCHTCjn>HO paAHanbHblX OTBCpCTKM 

b cTtincax, npcnenoBatejibHo pacnpcne/wcT no- 

TOK CMa30»DIOH XHJXKOCTtt K 30H8M OOJttCoTlCB. 
PaOOWC 3JICMCHTM 3 C yBCHOTHBaiOIIIHMHCa 

k Bbtxony mraMCTpaMH nocaaceHW na uruamor 
pwecKyio «Dcib onpaBKH, iuiothoc npH*anie 
iipyr k npyry padowx sjicmchtob h ynepxaiwc 

MX B TBKOM COCIOHHHH OOCOICTOBaCTCH raJlKOH 

4, HaBnHHHBafomc kcji Ha nepenjnow iacib on- 
paBKH. 

Pa6oty HHcrpyMCHTa mojkho npocncmm na 
npHMcpc o6pa6bTKH otwdcthh fnuMCTpOM 
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panHH pacTO^ocH OTBcpcnw Ha flc^opMaimoH- 

HOC npOTHTHBaMHC 6c3 CTWTHfl MCTaJlJia. 



OopMyna h3o6pctchhh 



MHcxpyMCHT Alia xojiootoh pa3na<m Tpy6 f oonep- 
xcaupnl nonyw onpaBKy c HacamcHHWMH Ha hcc fl^ 

())OpMHpyiOaZHMH SJlCMCHTaMH, B CTCHKIX KOTO- 

pon BboionBOCbi paffHamHue otbcpcthh, a Ha 
M Topuax fle<J>opMHpyioniHx sjicmcrtob, o6pawcH- 
hmx ojnm k npyroMy — pajmanbHwe na3bi, a 
Taxxe HcnwHHK paoowft xmucocni iuw nojxa- 
qn cc b o6pa30BanHwe otbcdciwimh h naaaMH . 
xaHajB>i t oinH^awmHiTcji tcm. 



npHMCpC OOpaOOTKH OTBSpCTHK HHawcipvm ' 

TO^^mX, npoTHrraaHHH wotobkh n tpy» ™. c U^k, noBwuiemw K necm o6pa6otKH, 

r au /-uifi*r»u runuTHTMRaMHUM B nOnOCTH OB* 



6m c ffHawerpoM otbcpcthji 67 mm r tojuhh- 
noii ctchkh 10,5 mm, MaTcpnaJi - nnpKOHHft- 
hhoohcbwh ennaB mbdkh 3-125. 

06pa6dnca npoH3BOHHTCH Ha BcpTHxanwiOM 
npccce Moacmi IT-63:0 c yaunicM 100 tc. 
MncTpyMCHT 33KpcnnHCTCH b bcpxhch Tpasep- 
cc npecca, oTBcpcTHe b tpy6c pasnanr Ha 
pa3Mcp 70*°' ,1 ?04 c naoopOM paoorox 3jicmch- 

TOB Si HapyXHMMH HHBMCTpaMH COOTBCTCTBCHHO: 

67^0; 68.75.7035; 70.55; 70,06 ♦ 70,08 mm. 43 
ilpH o6pa6oncc Hapyaofcra nwaMcrp Tpy6w yBc- 
nmHBaercH no 90 mm, ynpyraa ycawca coctaB- 
iijieT 0,47 - 0,52 mm, Beroroma ynpowcHHO- 



oh CHa6xceH cmohthpob3Hhwm b nonocTH on- 
" paBKH c B03MOXHOcnio occBoro ncpcMcmcHM 
noflbiM iotokom c nopumeM, Ha Hapy*Hofl no- 
BcpxHociH Koroporo BunonHCHa KonbiieBaii npo» 
40 itma, cocOTHCHHan c nonomio uitokb h c 

OflHMM H3 paflHaJIbHblX OTBCpCTHH, 8 nOHOCTb 

nnrOKa cocAHHcna c hctohhhkom pa6o«iefi 3«m- 

KOCTH, B KBICCTBC KOTOpOH HCn0Hb30BaHa CM3- 

3bmaiomaji xmukoctk 

HCTOtKHKH HH()>OpMaUHH, 
npHRfmit BO BHHMaHHC npH 3KcncpTH3C 
1. ABTopcKoe cBHflCTcnbCTBo CCCP N* 614862, 
kji. B 21 0 41/02. 13.1 a.76 (npoioTMn). 
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no acjmm R3o6pereMKM n oncpbmoi 

113035, MocKBa, K-35, PayUiaca* Ha6^ jl 4/5 % 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 nm. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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